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ABOUT THE PROJECST

The Fordson Arabic Bilingual Demonstration Project 1s‘desigﬁed to assist
recently arrived Arab students, limited in English proficiency (LEP), to
adiptvto a large and comprehensive high school. The project consists of
academic and vecational instructional modules, reading services to teachers
and’ students, bilingual aide and resource services, computer and television

modules, staf? development activities, and home-community 1iaison.

ABOUT THE INSTRUCTIONAL MIODULES

The modules were designed to assist LEP students in critical instructional
areas throughout the school curriculum. These areas of focus were determined
by a needs survey of the entire Fordson school community. Each module con-
sists of seven parts: title, objectives, pretest, langquage (vocabufary and
nsage) activities, evaluation, and supplementar& materials. Modules were
translated, duplicated, and field tested.

ABQUT THE AUTHOR

Rick Topolewski did his undergraduate work at Western Michigan University
and his graduate training at the University of Michigan. Rick has worked in
the quugtriai Education area at Fordson High School for the past 16 years.
The s#i]]s developed in this unit were those he and his students defined as

A}

critical for a better understanding of the reading of voltmeters.
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‘ This bilingual module has been developed to assist limited English
proficiency students in electronics to use and read voltmeters. This
unit is designed for students enrclled in electronics courses.

GENERAL OBJECTIVE:
The student will:

1. understand how meters are to be used;

2. know how to read the meter to determine
various electrical measurements;

3. apply the knowledge and skill in meter
usage with electrical circuitry.

SPECIFIC OBJECTIVES:
The student will:

1. identify and label the various parts,
scales, and voltage measuring ranges
of the volt-ohm-milliammeter (multimeter)
with 90% accuracy;

2. acquire and foilow precautionary pro-
cedures in using voltmeters at all
times;

3. describe how a volt-ohm-milliammeter is
connected to an electrical circuit as a
voltmeter to the satisfaction of the
) teacher;

4. understand and use basic vocabulary
related to the voltmeter and its
usage to the satisfaction of the
teacher;

‘ : 5. read voltage measurements with 80%
accuracy.




PRETEST PAGE

Part 1 of the Post Test will be used as the Pre Test.

Give the student Part I of the Post Test at the end of the Module.
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‘ PRETEST G HLozal

To the teacher: for Part I you can use SCAN-TRON for easy scoring and
item analysis.

Part I: ¥t f ol

1. The term voltage means: s s (inhlydl aea Byl of oV

a. electrons (ol g 2SI Gdtu wlo S — |
b. protons (elossy ) eyl — o
c. force or electrical L | 345
pressure oS e Sl B8 — g
d. power in watts (ol 3a2y 90 bE gl bl pJl dulie 3,05 ~
2. Direct current is an electrical GlaeS oleur 98 Jol pnall Ll Y
flow that moves in: D o Wiy
. a. two directions omdlosl |
b. one direction ly slast —o
3. A voltmeter is a —_—— 5 (bl sl Slas Y
used to measure an electrical . . . ..
potential in volts. Bl Al sl i) Jenss
(el Basy s b edd
a. ruler i yhae — |
b. generator KW PR
c. measuring instrument RRIEE 2 Y [RY QP
d. electrical ccmponent Jran aie gl f32) GRS goSe — 9
. of"lains aS) 45 Le oS ,m e
e. switch RATINF D SN
4. A voltmeter is connected to the i td) saslodle ol dlas Jan, — ¢
circuit or battery in .
SO Ea WCYWOR-S [ Y IRV Y
to measure the vcltage. sl oo LosJ
a. series Gyl - 1
b. parallel ol gl o
c. both in series and Sl g5l gty gl s
parallel

Go on to next page.




4
|
‘ PRETEST (continued)
|
|
5. A meter that can measure voltage, RORP LYY X RYIREY R Y
electrical current and electrical PCTEDSOE R IOEY PR INPOEd BRVEN |
resistance is called a . — 90 Al SH e yliely
a. watt meter byl slas o1
b. ohm meter podl Slas — o
c. current meter ol stas o o
d. volt-ohm-mulliammeter 1l y podly Byl Wld 5L ~ 0
(v.0.1.) Vo0M. of eeedl o SN
6. Deflection on a meter means: el gl ihe e gl GBI R ol = 1
e KR
a. the amount the pointer will Gl Wiluadh 25l 3S 5 Jols — !
move ( iyall Leahs
b. polarity of the voltage (aalacl sy b @) sl Ghs _ o
c. the current movement ¢l sl S e o o
. 7. The markings on the meter face 039 s o2 gall LSYadl 4l el LEYl — ¥
that represent different S @l ptue Jhas Gally ol Sall
voltage levels is called the: NEWERY Y -V 3 EE WS
a. meter ruler RYJRVY I ORI |
b. voltage ranges (S — Jloa' Slosdleiba o
c. voltage scales ¢S sl e lie -

8. A meter control which can be ( ohoad)  05eS 55 HSar A atasdl bols ol — A
set to different measuring W ECON] T Ty 5 S PCWON I [ OR =
levels found on a voltmeter [ oeand g3t aadl 0las ls 309> gedl
is called the: ¢ e el
a. meter ruler Stasdl 3 b |
b. voltage ranges KVIEN | JER ] EUR!

c. voltage scales Seadl g ie — &
d. range switch e pmeind plode)l Jlowdl 3o — o

(Jldl

. Go on to next page.




‘ PRETEST (continued)

9. A positive or negative condition Al ieagadl G ALl B 1 — q
that may exist across two dif- it s o] .S
ferent points in an electrical - i J"‘ i i
circuit is called: b, Lt i S G103
a. current l e o
b. power Byad o
c. resistance . Aeylie
d. polarity (b3 sdedlV WS o

10. Checking that the correct O=> b3l slanl Bow g oSLall
polarity is observed when using e Jol sl Ll 'y olae Jlanzul
a D.C. voltmeter is connecting: Dol Lo pnn o
a. the positive test lead to Al el Hlssdl dls gope ! -]

the positive point and i lmayl Wl d | ahacdl
negative test lead to the ' Ho “" e
negative point. s AJldl Bhandl
b. the positive test lead to ol LYl dlle abe ol -
' the negative point and the Ll syt alley d.JLu b
negative test lead to the i _
positive point. s Bagedl Bhidl

11. If correct polarity is not bl (o o el e 131 -
observed when using a volt- coeadl Ot ar Jleaiel o) sl
meter:

a. the pointer will move down ols Ty ann (03N Linadl pLs o
scale ¢ vl

b. the pointer will move up ovledadl e 1o ga0 axzn il gULS o
scale

c. the pointer will not move Gl o il gL — &

12. When measuring a D.C. voltage, the rlede oS, Ja',:u ol .s*_-.u..t_.s Aie o AY

gécéegoggrny function switch must ol o Jot s2all Lol a b5

’ N Pl ( Lepayal 135 UJS"‘
a. -DCCC - D C —
b. A.C. A.C. —-vo
C. +D.C. + D.C. — c

Go on to next page. ca il dadall L Al
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13.

14.

15.

16.

a o0 o oo

PRETEST (continued)

The maximum voltage you can
measure on a 50 volt range is:
\

10 volts . ' K.ﬁ
50 volts :
25 volts

30 voits

Full scale deflection on a
meter scale indicates:

&, minimum value

b. zero value

c. maximum value

d. medium value

for the voltage range the
meter is set on.

When setting the voltmeter on
the proper range for a voltage
level to be measured, make
sure the voltage range is:

a. lower than the voltage to
be measured

b. higher than the voltage
to be measured

A parallel connection is an
electrical hook-up that has:

a. two or more electrical
current naths

b. only one electrical
current path

Go on to next page.

oIS, 30 aeall Las¥l aadl o1 - Y
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17.

18.

19.

20.

PRETEST (continued)

The wires used to connect a

meter to an electric circuit
or battery are called:

a. cables

b. electric power wire
c. test leads

d. power cords

Terminal jacks on a meter are
the points where the test leads
are connected to the meter?

a. true
b. false

The positive (+) test lead is

colored red and the negative {-)

test lead is colored black.
a. true
b. false

When measuring D.C. voltage,
the terminal jacks to use
are marked positive(+) and
regative (-) common.

a. true
b. false

rd

Joyd Janzws oull Wiudl gsas o Y
e BB gl Bntlo ST B tadl, ol sl

el Lpans e Ay dall dB¥l oo Jlos -
Bt e SU 8,0l el

olessdl Wl o

080 o dbsl — o

QJUDJU.._.J'.A :LDJJJ..Q\U..._-L-;JL-)! - \A

s o Juogndl o (M1 puen Sl g S
folasdl, jLmayl Wl Joos dos blsadl

o — |
s o

gl _)l__..'.'.'>9| Wle o g9Se - V4
"'J‘,.-l(,_) _)l__._".'>9| ublls OJJJ “lJ‘bl {+)

o -1
s o

o e el o Wl ae — Y.
ede Joonm Jariuws 2l Jmo yill g L
o 1R) Ll ey (+\ > gl

o — |
s o
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‘ PRONUNCIATION KEY
/a/ as in Adam /m/ as in man
/@/ as in cake /n/ as. in man
/e/ as in let /p/ as in Dr. gépper
/€/ as in meet qu equals /kw/ as in quit
/i/ as in sit /r/ as in run
/i/ as in ice cream /s/ as in sun
/o/ as in hot: /t/ as in ten
/0/ as in Coke v/ as in van
/u/ as in Seven Up /w/ as in woman
/u/ as in blue /x/ as in extra
/b/ as in boy _ /y/ as in yet (sometimes /&/ as
in many)
‘ c equals /s/ as in cents (10¢) .
/k/ as in cat /z/ as in zebra
/d/ as in day /sh/ as in shut
/f/ as in four /ch/ as in church
g equals /g/ as in go /ng/ as in sing

/dz/ as in page
/th/ (voiced) as in this
/h/ as in he
/th/ {unvoiced) as in thing
j equals /dz/ as in jail -
oo equals /u/ as in food
/k/ as in kick /u/ as in good

/1/ as in Cola
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LANGUAGE PAGE

. alternating current (A.C.)

(o1' t8r nat ing kur' ént)

electrical current that changes
direction and flows back and

forth in a circuit; electric
current that changes polarity

The electric circuits in your
hore operate on alternating
current.

. deflection (d& flek' shun)

the amount a pointer (meter
needle) will move in an
electric meter to show a
reading

The voltmeter indicated a
deflection of 10 volts.

. direct current (D.C.)

(di rekt' kur' ent)
electrical current that

flows in only one direction
from a negative to a positive
polarity

Batteries supply direct
current to the flashlight.

his saly slosls G30n Lo S L e
s Lo yall Gnbdll G ALl bl e

15

Aad dodo

ol Lol

oo i @M GEL L SH Ll g

Ao Bylall 5 33ay @iy elew]

J—l—l—'ts:)-” JL__.;'.." ALY ELE) "L_.LDSJ
* ."nn 3

G et b SU (B,10) @l lall !

Fplonall HLadl, Jansiela,

Sloandl
e BS (a=ll) Jobow gl 5o

Jol gl Ll y

Gl SI plandl Batladl oy 50

o Jel e s
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LANGUAGE PAGE (continued)

electric meter

(e 1ek' trik me'tér)

an electrical measuring instru-
ment that can be used to measure

voltage or current or electrical
resistance

The electric meter was connected
to the circuit to measure voltage.

full scale (fool skal)
the maximum value or deflection
a meter can indicate

The voltmeter shows full scale
deflection to indicate maximum
value. '

linear scale (1in' e €r skal)
an equally divided scale where
the divisions are the same
distance apart

The voltmeter has a linear scale
because the divisions are evenly

spaced.

16

sl st sloadt

sdlaninl GSar PFloseS oled Sl
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L,-E-L-JQS-" Sl dadl Joy P a3 LS
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JelS = S 0o

ol (RS e gaadll dadl
apebin o) oSan M LaSYI GI oYl
el as

Jaed LS "1 el sl slas ek
(G Ll syad B e
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pladit JS.golusdl pude pulde 50
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LANGUAGE PAGE (continued)

nultimeter (mul' ti me'tér)
single measuring instrument that
measures volts, electric current,
and ohms

The volt-ohm-milliammeter is a
multimeter because it can measure
more than one item.

non-linear scale

(non 1in' e er skal)

a scale that is not equally
divided and the scale divisions
do not have equal value at all
points on the scale

An ohmmete:y has a non-linear

scale,

17

elelodll sasis Al S Slas

g (93050 3 piie LS 5Lea g0
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9.

LANGUAGE PAGE (continued)

parallel connection

(par' a Tel ko nek' shun)

an electrical connection that
has two or more electrical
current paths

When one electrical component is
attached across another component
the connection will be parallel.

10. polarity (po' 18¢' i ti)

a positive (+) or negative (-)
condition that may exist across
two different points in an
electric circuit

The polarity of the battery
terminal was positive.

11. range switch (ranj swich)

]2‘

a meter control which can be
positioned into different
measuring levels or ranges

The voltmeter range switch
was positioned to the 50 volt
range.

series connection

(ser' ez ko nék'shan)

an electrical connection that has
only one electrical current path

The light switch is connected into
the circuit in series.

18

ol ol e Jlazl 9

ad 035 Son Al eS Jlazl o
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13.

14,

15.

16.

LANGUAGE PAGE (continued)

terminal jack (tur' mi nal jak)
a point where an electrical
connection is made

The terminal jacks on the D.C.
voltmeter are markec negative
(-) and positive (+).

test leads (test 1eds)
wire used to connect a meter
to an electric circuit

The wire test leads are about
six (6) inches long.

voltage (vd1' tij)

force that exists between a
positive and a negative polarity;
electrical pressure that causes
electrons to flow in a circuit

The battery voltage is 1.5 volts.
voltage scale (vol' tij skal)

a marked meter face that represents
different voltage levels

A voltage scale of 10 volts was
used to take the measurement.

13
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17.

13

LANGUAGE PAGE (continued)

voltmeter (volt mé tér)

measuring instrument designed

_ to measure an electrical

18.

potential in volts

The voltreter measured 2 volts
across the lamp in the electrical
circuit.

volt-ohm-milliammeter (V.0.M.)
(vo1t om mil' i am' met r)

meter that can measure voltage,
or electric current, or electrical
resistance.

A multimeter is also a
volt-ohm-milliammeter.

Seadl alas VY
sl ol pace uloiia 5L 58

tlraadl s blgs v ol Olas s
it eS) Gl all o Gl S
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For the student: s LU

You are going to learn: o Lie 01 20 Gludie e pdans G gu
Lozlly e yLiddl Y > £ 1l
the various parts, scales, and voltage oleadly Baylidly Sadl Slas dea flow ?
ranges of a volt-ohm-milliammeter (V.0.M.). leree
In order to do this you will be given: ¢ obat G sedl ods o aless S
a. a volt-ohn-milliammeter (V.0.M.); (oppe) Lletdly Geylially weadt 01de — |
b. a diagram of a V.0.M. with the stas ! (opge) A bl "law, o
labeled parts; P law! o 9Ste o, landly deyliedly el
c. a diagram of a V.0.M. without o ol s 5,500 ol aad 1 gal
the labeled parts; S8 oooe (epze) J "l "lew, — ¢
d. a writing instrument. o oSl sl f Lawl
L aleslt atal o o
You will be doing the following: sl e pads G ge
completing activity 1 in you module. ot g (V) p3, G pandl JLeSI
We will know you can do this when: P pleddl Lo o dlal G e Gy
sleale JJY'

you are able to name and spell the

LI IECY W W LEWA 5 e g ¢ y
parts of the V.0.M. meter correctly. "l S law g 55

o oo S Loy g (epzg)

21




Using the labeled diagram on the
following page, locate and observe
those same parts on the actual V.0.M.

meter.

15

STUDENT ACTIVITY 1 VS Ul e

ale 5,550l ol el Jensad
Bodall ole 3yagally atl 52l ¢ Lawt
dhadey a3l g0 Gmontiy 3 ats Gzl
dglially Sadl Slas gle Lewds &1 503
o lepze) o
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16
STUDENT ACTIVITY 1

FAsadl (3,-31) non linear scale
pointer (needlg) /QJ,,MI el e Laiall

voltage scales
ol owe ol Stas

B | “ N\N/ s o

@

2/

meter face

linear scale staall ey

"" okl o Lialt

pointer zero
adjustment

Pl 2y
el

D.C. polarity
function switch

sl Sl ks
_,l__..-..-;.!l cl—"..l.o

range switch

phicall a2l

Jlazldl bLi: terminal jacks

© L 2l 12 L lopitl] Glzdeadl el o
DIAGRAM OF VOLT-OHM-MILLIAMMETER (V.0.M.)
WITH LABELED PARTS
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. STUDENT ACTIVITY 1 (continued)

ale 3295 ¥ GO sl por Al Jansl
dndall ls o993 gally o2l jol ¢ Lawl

11 5ad1 edd fLawl ST s, dJlnd

v e JSA

Using the unlabeled diagram on the
following page, fill in the names of
the parts with correct spelling.

Do not refer to the labeled diagram. ale Al e g s s Y
o ailal f Lal




STUDENT ACTIVITY 1
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DIAGRAM OF V.0.M.
LABEL THE PARTS INDICATED
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For the student:

You are going to learn:

to read the 0-250 volt scale
found on the meter face.

In order to do this you will be given:

information pertaining to 0-250
volt scale and a diagram showing
voltage scales. Refer to Diagram
number 1. See page 21,
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STUDENT ACTIVITY 2

The instrument used to measure
voltage is called a vo]tmeter. The
meter that you will be using in class
is actually three (3) meters in one:
2 voltmeter which measures‘voltage,
an ammeter which measures current,
and an ohm meter which measures
electrical resistanée. This meter is

called a multimeter V.0.M.

I sl i Jaau, g3 G Ladl ey
G elessaze g3 Stoadl 1 coadl stas
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Sedl iy 525 voltmeter -
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‘ , STUDENT ACTIVITY 2

smaller markings which

have no nymbers

' e ol als
LV SO

DIAGRAM # 1 webedl pu i

to be used with STUDENT ACTIVITIES 2, 3 & 4.
€ v oY p3, Ul oyl
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STUDENT ACTIVITY 2 (continued)

In this activity you will be
using the meter only as a voltmeter.
Therefore the scales on the meter
face will be read as voltage values.

The D.C. voltage scales which you

will be using are shown in Diagram 1.

Note there are three different D.C.
voltage scales:
0-250, 0-50, and 0-10.

Find these scales on Diagram 1.

Referring only to the 0-250 volt
scale on Diagram 1, you will

notice the values of voltages would
be between zero and a maximum of
250 volts. At deflection point A
of the scale, there is a 50 volt
mark. At deflection point B of the

scale, there is a 100 voit mark.

his ol sadl Jassmws O 9w ou-aJ.o_JllA.DU.’

tis ey « yoltmeter e Slas ot le
I olosdl ary ole e lulLdll oLS poludl
"lalS,l 1 Ao (Band ped) pnd Letban
Jol puadl Szl 3 puarbie ol eaeadl Gl 5u s
golomdl pudl s B 0l o Leleatns O g 2
alode Qe puarlie W2M2 dlon o1 LY oy p3,
s Jeol gl sl

\o_uPOo_oJYoo_o

W pE gl gl e e LSl 030 0a

s bdyd Yoo - o plode G RS e I
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STUDENT ACTIVITY 2 (continued)

Note that between 50 and 100 and

150.0n the scale are smaller marks
which have no numbers. These smaller
marks which have no numbers represent
5 volts each on this scale. Therefore,
as an example for Diagram 1, the
pointer deflection at C indicated

105 volts. The pointer defiection
at D indicated 125 volts, and the
pointer deflection at E indicated

180 volts.

What is the voltage value on the
0-250 volt scale at deflection

point:

90 eladall . a9 el BaY
Sleti,l Jess ¥ jaol elede pebadall e
gl el cledall 038 (e dade S !
13 le bles o0 Joas Latl Lad, Jeso ¥

(5m1) S25e oLiguladl 130 Lo o Gl

Jow Lasl v a8, oladl gl s G oYl

abhianll acie blgd yeo (A=

\ Y- J\o.

-

J.:A-MA—"‘J . c
D dhidl axe bles \Yo I ooyl 3,0
B oahial ane bdgs 1A.

Yoo — o rlnda e el dad o L

oaadladl G sn¥l bLEs. ase by

A volts
B volts
F __volts
G volts

30
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STUDENT ACTIVITY 2 (continued)

What is the maximum voltage you can

read on the 250 voit scale?

volts

What is the value- of each of the
smaller markings (which have no
numbers shown) on the 0-250

volt scale?

volts

o ol ,E gl oSar aee oLl o Le

€ blys Yoo Jlpelode
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" ‘ STUDENT ACTIVITY 2 (continued)

Refer to Diagram 2 on the next page. dodall ol "Y" a3, ladl pudl Gl a2l
O3 (5,000 janall G el JS ol sa il
various pointer deflections marked e ol 130 e B _asl JS dans SO

with letters on the 0-250 volt

Indicate the voltage readings at the

scale.
Sihadl Gl ol Sl BaS
pointer deflection voltage reading
A , = volts
B = volts
‘ c = volts
D = volts
E = volts
F = volts
G = volts
" H = volts
I = volts

|
|
|
|
\
|
J = volts
|
\
|
|
\
i
|




DIAGRAM # 2 v 3, ol pu )l
to be used with STUDENT ACTIVITIES 2, 3, & 4.
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For the student:

You are going to learn:

to read the 0-50 volt scale
found on the meter face.

In order to do this you will:

a. read the information given

b. refer to Diagram 1. See page 21.

1 plans O
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STUDENT ACTIVITY 3

In this activity, you will
be using the voltage scale 0-50
volts from Diagram 1. Find this
scale on the diagram. You will
notice the values of voltages
would be between zero and a
maximum of 50 volts. At de-
flection point A of the scale,
there is a 10 volt mark. At
deflection point B of the scale,
there is a 20 volt mark.

Note that between 10 and 20 and
30 again there are the smaller
markings which have no numbers.
These smaller markings now will
represent 1 volt each on the
0-50 volt scale.

Therefore as an example from Diagram
1, the pointer deflection at C
indicated 21 volts. The pointer
deflection at D indicates 25

volts and the pointer deflection

at E indicates 36 volts.
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Aagr T 9 Y 9 Ve eledadl s sl bay
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STUDENT ACTIVITY 3 (continued)

What is the voltage value on the ol da Gl oLl s Syl Gars (o Ls
0-50 volt scale when the deflection bliz gt (0e = o) Blyd s Gl 30 oo
point is at: _ s adladl G1 sl
A = volts
B = volts
F = volts
G = volts -
What is the maximum voltage you ol oSer Mo had ol dad o Le
can read on the 50 volt scale? by o0 Jlplade e Lal ySs
volts blys
What is the value of each smaller b ymrall dedadl o dade JS dad o Le
marking (which have no numbers s (B0l aL5,1 L wan) 2l)
shown) on the 0-50 volt scale?  bdys 00— o Jlplode
volts it
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STUDENT ACTIVITY 3 (continued)

From Diagram 2 indicate the volt-
age readings at the various
pointer deflections on the 0-50
volt scale.

pointer deflection Sinall Gt el

T o M M o o Lo >
"

(= —
" "

f“".)Jlu-L‘h-J_,-ioo_.

| P B Py DY LW

IS Seadl B3 Gl jaind ¥, ol
“-p—“—"J‘ulJa_.ﬂ 'bl“‘"\)" abis

voltage reading

volts

volts

volts

volts

volts

volts

volits

volts

volts

volts

DIAGRAM ¢ 2

T et
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For the student:

You are going to learn:

to read the 0-10 volt scale found
on the meter face.

In order to do this you will:

a. read the information given
b. refer to piagram 1.

ot da SOl pelopdiadl Be1 5 plans Gy
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STUDENT ACTIVITY 4

In this activity, you will be
using the voltage scale 0-10 volts
from Diagram 1.. Find this scale on
the diagram. The value of voltages
on this scale would be between zero
and a maximum of 10 volts. At
deflection point A of the scale,
there is a 2 volt mark.. At
deflection point B of the scale,
there is a 4 volt mark.

Note that between 2 and 4 and
6 there are the smaller markings
which again have no numbers. These
smaller markings now will represent
.2 volts each (2/10 of a volt) on
the 0-10 volt scale.

As an example from Diagram 1,
the pointer deflection at C indicates
4.2 volts. The pointer deflection at
D indicates 5 volts and the pointer
deflection at E indicates 7.2
volts.
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@ STUDENT ACTIVITY 4 (continued)

, Look at Diagram 1. What is the IR T SRt L ]
voltage value on the 0-10 volt blys e w0 Hplofe ol o) BaS
scale when the pointer is at: blisdl ane Jinadl o ySe Leass

A = volts
l B = volts
F = volts
G = volts
What is the maximum voltage you can . ol 8s ot pSer 32 et g0 Lo

read on the 0-10 volt scale? Thigs Ve o Jgulde e

volts JL{;J

what is the value of each smaller Yo JS Bard (2 Le
marking (which have no numbers
shown) on the 0-10 volt scale?

volts

40
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STUDENT ACTIVITY 4 (continued)

IS SR Q'S FRFPS RN | JarWigs | g PS SV
Ll Gt ol bl voe 0o JS GeS
B P O T PPN PRI B R

From Diagram 2 indicate the voltage
readings at the various pointer
deflections on the 0-10 volt scale.

Al Gt el . Seadl 3513
pointer deflection voltage reading
A ‘ = volts
B = volts
c = _ volts
D ' = ' volts
E : = volts
’ F = volts
G = | volts
H . = volts
I = voits

|
|
|
J = volts

OIAGRAN ¢ 2 T pd) yilud pu i
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For the student:

You are going to Tearn: NTEERE P
Al e o) ol padlasiel WS
PRCTISON I N CEGSRR VPN | Y IR gy € WEEON|
V.0M o Liedl sossa,

how to use the various voltage ranges
on the V.0.M. multirange voltmeter,

In order to do this you will: s el E3m pais ol 2l e
W) s ol eleglaal Foas
¥ el e G a2 e -

a. read the information given
b. refer to Diagram 3. See page 37,



STUDENT ACTIVITY 5 o p3, wdthall o e

Often you will need to measure
voltage levels much smaller or high-
.er than what the voltage scales on
the meter face may indicate. For
this purpose, a multirange voltmeter
is used. It has two or three meter
scales and a range switch. Which
scale to use is determined by the
setting of the range switch. The
range to use will be determined by
how high a voltage you want to
measure.

Refer to Diagram 3. In order to
measure a voltage level between zero
and 250 V. the range switch would be
set at the 250 V. setting (positicn
Y. on Diagram 3). Then the voltage
scale you would take your readings
from would be the 0-250 volt scale.
(You have already become familiar
with this scale in student activity

2).
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STUDENT ACTIVITY 5 o pd, odthll yojlas
‘ DIAGRAM # 3 YopS, el pe

Meter scales
el o Laiad)

X
%0° O
Q
ALl Ll
v $9
uv—-
o
o
28N 'RANGE SWITCH
1000¢ plicadl oLzl
CHART A 1 ,jqan
RANGE SWITCH POSITION VOLTAGE VALUE AT POINTER POSITION
SETTING RANGE SCALE A 8 C D
v 2i5 Y 0-250 3V 78\ 1.4 Y 2.1V
U 10V }0-10 1.2V 3y SR Y 2.4V
X 50 Y 0-50 6\ 18 .V 28 ¥ 42 v
‘ Y 250 v | 0-250 30V 75 V 140 V 210V
Z 1000 V 0-10 120 v 300V 560 V 840 V
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STUDENT ACTIVITY 5 (continued)

If you are measuring voltage levels
much smaller than 250 volts, as an ex-
ample, let us say voltages between
zero and 2.5 volts, then you would
set the range switch to the 2.5 volt
setting (position Y. on Diagram 3).

The voltage scale you would use would
still be the 0-250 volt scale, but
the full scale.

Likewise if you are measuring
voltage levels between zero and 10
volts, you would set the range switch
to the 10 volt setting (position W on
Diagram 3) and use the meter scale
marked 0-10 volts. The maximum voltage
that would deflect the pcinter full
scale is 10 volts.

If it becomes necessary to measure
volt levels much higher than 10 volts,
as an example, let us say voltages
between zero and 1,000 volts then you
would set the range switch to the 1,000
volt setting (position Z on Diagram 3).
The voltage scale you would use would
still be 0-10 volts, but the full scale
deflection would be read as 1,000 volts
and not 10 volts. Once again the maximum
voltage you can measure on the 1,000
volt range is 1,000 volts and the
numbered values on the meter scale
take on new values.
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STUDENT ACTIVITY 5 (continued)

Do you get the idea? It requires a
1ittle thought. Let us see how well
you understand.

To provide some practice readings,
the meter pointer (needle) in Diagram
3 is shown in position A, B, C, and
D. The values of the indicated
voltage for each range switch set-
ting appears in chart A below the
diagram. You are to read the meter
first, then compare your readings
with the answers given in Chart A.

After you have checked your voltage
readings from Diagram 3 and chart A,
complete the voltage readings for
chart B using Diagram 4 on the next
page.
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STUDENT ACTIVITY 5 o a3, oJUbll gy laz
DIAGRAM # 4 € S bl pe

25V
0V
507
2500 RANGE SWITCH  ploial
— rh.'.dl
CHART B o Jya>
RANGE SWITCH POSITION VOLTAGE VALUE AT POINTER POSITION
SETTING | RANGE | SCALE A B C D

v 2.5V ] 0-250

W 10V ]0-10

X 50 V_{ 0-50

. Y 250 Y § 0-250
z ligoov Jo-10
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STUDENT ACTIVITY § o pi, wtlhll oyl

¢ DIAGRAM # 4 £ 3, ol

UPRTR
Answer Key
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0oV
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2507 RANGE SNITCH CL"-'*A-"
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CHART 8 o Jga>
RANGE SWITCH POSITION VOLTAGE VALUE AT POINTER POSITION
_SETTING RANGE SCALE A 8 C )
v 2.5V 0-250 .25V 1y },6V 2.3V
W 10 V 0-16 1V 4y £.4Y 9 2V
X 50 vV ]0-50 5V 20y 32V 46\
‘ Y 25 Y 1 0-250 23V 100V 160V 230V
L 1000 V 0-10 100V 400V 64QV 920V




For the student:

You are going to learn:

how to connect a V.0.M. multimeter
to a circuit in order to make a
voltage measurement.

In order to do this you will be given
the following:
a. a real V.0.M. multimeter;
b. a flashlight battery (1 cell);
c. two (2) test leads - one red
one black.

In order to do this activity you will:

a. read the information given;
b. refer to Diagram 5 on next page;

c. do whatever the activity states
step by step;

d. hook up the real V.0.M, meter
across the battery as indicated
in Diagram 5.
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DIAGRAM # 5 (o) pdu ol oy
Student Activity 6 (V) pB0 IRl ot

Meter Scales
Y JUF T | T T W |

Set D.C. Polarity
function switch to + D.C.

Meter Terminal Jacks
Stoaf,, Jlasdbt blis
Set Voltage

Black (=) test lead range switch
RPW [ ITICES [V W to 2.5V range
. '-_nJL-—" h—“ Yo U'L‘ l,h—u-’b JL—:—Q"IF cL__l-Q" cé

Red‘(+) test lead

Battery cell
iy b

Meter Connections To Measure

Voltaqe of Battery (1 cell)
N il o ldd b sadl, Jlesdt

Lamp )
(flashllght bulb) (goaedl gleasdl imad)
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STUDENT ACTIVITY 6

To measure voltage a voltmeter
must be connected properly to the
circuit or battery. The connection
must be in parallel; that is, across
the circuit or across the battery
terminals. Refer to Diagram 5. Also
polarity must be observed in order
for the pointer to deflect up-scale.
If polarity is connected wrong, the
pointer will move in the opposite or
wrong direction.

STEP 1:

The red test lead is connected to
the positive (+) terminal jack on
the meter, and the other end con-
nected to the positive terminal or
point on the battery. The black
test lead is connected to the
negative (-) or common terminal
jack on the meter and the other end
connected to the negative terminal
or point on the battery.
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STUDENT ACTIVITY 6 (continued)

STEP 2:

Because the voltage of a single cell
battery is between 1.5 volts to 2
volts, set the range switch on the
meter to the 2.5 volt range. With
the range cwitch set to the 2.5 volt
range, you will be using. the 0-250
volt scale but remember the maximum
reading on this scale is 2.5 volts.
A11 of the markings on this scale
take on new values as learned in
student activity 5..

STEP 3:

Set the D.C. polarity function switch
to +0.C. position. (This switch
should be left in this position all
of the time.)

Note: Remember these three precautions
when using a V.0.M. multimeter to make
voltage measurements: .

1. Connect the volt meter in parallel
across the points of a circuit or
battery.

2. Check for correct polarity.
Positive red test lead attaches
to the positive (+) terminal
point of the battery. Negative
black test lead attached to the
negative (-) terminal point of
the battery.

3. Check the voltage range switch
setting. Make sure the switch
is set to the voltage range high
enough to measure the voltage
level,
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STUDENT ACTIVITY 6 (continuad)

STEP 4: _

Now, connect the V.0.M. meter test
leads and battery as shown in
Diagram 5 and actually hook-up the
circuit as indicated in the diagram.

Example: Measuring 2 volts, you
should have it set for the 2.5
volt range, always use the proper
voltage range for the voltage you
are going to be measuring.

d gk dodek gk dedk kdodk dedek kodek ke dedekodedodeode kekkkkk kk

Never use a smaller voltage range
than the level of voltage you will
be measuring. This may damage the

meter.
dede sk ke kdekdedk ok ks k kkkdok kdkkdkdokkkkk

You could not measure 50 volts on a
10 volt range setting. You must set
the range switch to the proper
voltage range. In order to measure
5C volts, tne range switch would

be positioned to the 50 volt
setting.
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STUDENT ACTIVITY 6 (centinued)

STEP 5:

Measure the voltage from the single
cell battery by reading the deflec-
tion of the pointer from the meter.
What is the measured voltage of

the single cell battery?

volts.

}'\r-;_)'éjb
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single cell battery dasl g
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POST TEST

DIAGRAM #6

PART 1

PART 11

59



49

POST TEST

To the teacher: for Part I you can use SCAN-TRON for easy scoring and

”

item analysis.

Part I:

1. The term voltage means:

a. electrons
b. protons

c. force or electrical
pressure

d. power in watts

2. Direct current is an'electrical
flow that moves in:

a. two directions
b. one direction

3. A voltmeter is a .

used to measure an electrical
potentfal in volts.

ruler

generator

measuring instrument
2lectrical component

. switch

T o 0o o
PO

4. A voltmeter is connected to the
circuit or battery in
to measure the voltage.
a. series
b. parallel

c. both in series and
parallel

Go on to next page.
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POST TEST (continued)

5. A meter that can measure voltage,
electrical current and electrical
resistance is called a .

watt meter

ohm meter

current meter

volt-ohm-mulliammeter
(v.0.M.)

a o o o
e o o e

6. Deflection on a meter means:
a. the amount the pointer will
move
b. polarity of the voltage
¢. the current movement

7. The markings on the meter face
that represent different
voltage levels is called the:
a. meter ruler
b. voltage ranges
c. voltage scales

8. A meter control which can be
set to different measuring
levels found on a voltmeter
is called the:

meter ruler

voltage ranges

voltage scales

range switch

a 0o o e

Go on to next page.
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POST TEST (continued)

9. A positive or negative condition
that may exist across two dif-
ferent points in an electrical
circuit is called:

a. current

b. power

c. resistance
d. polarity

10. Checking that the correct
polarity is observed when using
a D.C. voltmeter is connecting:

a. the positive test lead to
the positive point and
negative test lead to the
negative point.

b. the positive test lead to
the negative point and the
negative test lead to the
positive point.

11. If correct polarity is not
observed when using a volt-
meter:

a. the pointer will move down
scale

b. the pointer will move up
scale

¢. the pointer will not move

12. When measuring a D.C. voltage, the
D.C. polarity function switch must

be set on:
a. -D.C.
b. A.C.
c. +D.C.

Go on to next page.
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13.

14.

15.

16.

POST TEST (continued)

The maximum voltage you can

measure on a 50 volt range is:
a. 10 volts
b. 50 volts
c. 25 volts
d. 30 volts

Full scale deflection on a
meter scale indicates:
minimum value

. zero value

. maximum value

d. medium value

0o o o

for the voltage range the
meter is set on.

When setting the voltmeter on
the proper range for a voltage
Tevel to be measured, make
sure the voltage range is:

a. lower than the voltage to
be measured

b. higher than the voltage
to be measured

A parallel connection is an
electrical hook-up that has:

a. two or more electrical
current paths

b. only one electrical
current path

Go on to next page.
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18.

19.

20.

POST TEST

The wires used to connect a
meter to an electric circuit
or battery are called:

a. cables

b. electric power wire

c. test leads
“d. power cords

Terminal jacks on a meter are
the points where the test leads
are connected to the meter?

a. true
b. false

The positive (+) test lead is

53

(continued)

colored red and the negative (-)

test lead is colored black.
a. true
b. false

When measuring D.C. voltage,

* the terminal jacks to use

are marked positive(+) and
negative (-) common.

a. true
b. false

60
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EVALUATION

pedzdl

For the teacher: The pretest (Part I) should be used along with post test

evaluation (Part II).

DIRECTIONS:

Use Diagram 6 on the following page.

The meter pointer (needle) is shown
on positions A, B, and C, and D.
Fi11 in the values of the indicated

voltage for each range switch setting

that appears in Chart C below
Diagram 6.

You are to read the voltage values
from the meter scales for the
various pointer positions first,
then write your answers in Chart C.

There are 20 answers total.
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PART II Post Test
. L el el Lozl
() p3) gttt DIAGRAM #6

RANGE SWITCH phadl ploiall

=) Jgo
CHART C

RANGE SWITCH POSITION VOLTAGE VALUE AT POINTER POSITION

tae . o}
seTTie | RANGe | SCAE A B c D

2.5V 10-250
10V 0-10

Y
W
X 50 V 0-50
Y
A

250 y | 0-250
1000 v | 0-10
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‘ ANSWER KEY FOR STUDENT ACTIVITIES
Student Activity #2

Referring to Diagram 1 - Deflection of pointer at point:

A = 50 volts

B = 100 volts
F =215 volts
G = 246 volts

Maximum voltage you can read on the 250 volt scale is 250 volts.

The value of each smaller marking (which have no numbers shown) on the
0-250 volt scale is 5 volts each.

Referring to Diagram 2 - Deflection of pointer at point:

A = 25 volts
B = 60 volts
C =75 volts
D = 95 volts
E = 135 volts
F = 150 volts
G = 170 volts
H = 185 volts
I = 225 volts
J = 235 volts
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ANSWER KEY FOR STUDENT ACTIVITIES

STUDENT ACTIVITY #3

Referring to Diagram 1 - Deflection of pointer at point:

A =10 volts
B = 20 volts
F = 43 volts
G = 48 volts

Maximum voltage you can read on the 50 volt scale is 50 volts.

The value of each smaller marking (which have no numbers shown) on the
0-50 volt scale is 1 volt.

Referring to Diagram 2 - Deflection of pointer at point:

A =5 volts
B =12 volts
C =15 volts
D = 19 volts
E = 27 volts
F = 30 volts
G = 34 volts
H = 37 volts
I = 45 volts
J = 47 volts



. ANSWER KEY FOR STUDENT ACTIVITIES

Student Activity #4

Referring to Diagram 1 - Daflection of pointer at point:

= 2 volts
B = 4 volts
F=8.6 volts
G = 9.6 volts

Maximum voltage you can read on the 10 volt scale is 10 volts.

Tha value of each smaller marking (which have no numbers shown) on the
0-10 volt scale is .2 volts each. ‘

‘ Referring to Diagram 2 - Deflection of pointer at point:

A =1 volt

B =2.4 volts
C = 3 volts
D= 3.8 volts .
E=5.4 volts
F =06 volts

G = 6.8 volts
H=7.4 volts
I =9 volts

J = 9.4 volts
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ANSWER KEY FOR PART I OF PRETEST AND EVALUAT&ON

Note: The same test is used for the pretest and evaluation.

Part I:

Part II:

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

a

a

See following page.
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ANSWER KEY FOR POST TEST
PART II

RANGE SWITCH

CHART C

60

RANGE SWITCH POSITION

VOLTAGE VALUE AT POINTER POSITION

SETTING RANGE SCALE A B c D
' 2.5V 0-250 AN 1.2V 1.75 ¥ 2.3V
W 10 V 0-10 1.6V 4,8\ Yl Q2V
X 50 V 0-50 8V 24V %YV 46 Y
Y 250 ¥ 0-250 40 V 120 ¥ 175 ¥ 230 Y
FA 1000 V 0-10 160 V 480 V 700 V 920 V
ANSKERS
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SUPPLEMENTARY MATERIALS

BOOKS:
Exploring Electricity and Electronics

by Howard H. Gerrish & William E. Dugger

FILMSTRIP:
Electrical Measurements

Set of 3 filmstrips
Set 67212

Meters

10 loop set
T 89-3917/1
Cartridged Super 8

Classroom library

to be purchased

to be purchased
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